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(57) iwm 

OOX'hr>X. CMPSS200{Cj:'?CMP«!a$it 

fz-^aifs^i^n-rhtz^(Dmi.(^mM>3 0 , 4 0 . 

5 0^«fiRWS:)li<J3SjI-ri.. ;i5aag|53 0-C'<4'>xyNW 

80 (a~c) <0lHllgtcJ:'9lsIlK$iil>'>xy\woaa 
{4MiBa?l*IIS3 5t<J:'5;a?*$^i, IH^CiiiSSBtS^ 
#g 9 0 co^y v% 9 2 2 C0ffl|®l:ffE$it, 




i&i.^iiS)<^C]0(S "^jf** •0'ni.a»)(D"a i^a^i&^ip 



1 

I minm 3 ] i xitmm 2 izim<7)mmw. 

■izm^x. 

1 11*314 1 If ^ 1 xamm 2 iztm<r>mmw. 

im^m 5 ] msm 1 xiimm2izimcr)mmm 
>mii'^tu::miX'h?>zt irmLt-ttmmm. 

[000 1] 

mm^mm.i¥xhiw^izm^(7)mn!mi'irdm 
^mmzmti, mzmL(7)^^i:mmmizmx'n 
^mmmmizmi-i>, 

[0002] 

m^(7)im] m^f}^^mu<D-mx'hh^x.j\<r)m^ 
jsstcfcv . ^ :ii^^cr)mmi>zm^^tifz§'mmmti,z 
mmamm<timz. it^mm (x^u-) ^ 
vN°>y m^mmtx^x^scDmiwrnmiznuztiz 

X*). '!7xAO^fflc5D^Ja^b§:^f oCMP (Che mi 
cal Mechanical Polishing) 

[ 0 0 0 3 ] c M p ( -fb^MJ^fe ) ^mmhixfc^ 
xA (OT, mt^a^tv^^ ) comm^zitmmizx^x 
mmm^i^tx^^^tznf). cMP^mmcomnzfi 
■tmmt Lxmm^mtxmmm^i:m^-r^m 

[00 04] ZCOCMPmmi. ±ieCMPl:feV^T. 

m-h*). Tii<7)Xdiz. y^i^x^'^ymifi-mz 

m^tix^^h. 

[0005] ±M<r>Xo^j:mU(r)m^indtzi!b<r)m^ 
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2 

2 10. 2 1 l(cJ:-7Tg^$^il.it(cJ:0. Sfttw 

flR«0'<.-xS|52 1 2i:-e<0TB^^c:SI^$^l^*^ffl7' 
5v2 14i:*»'i>^l,;^^57';^?^*J2 1 eizx-yx 

mm2 1 8i}^ms:wcr)±mizmmifzmx\ x9v 
ymm2 1 (>imhLti:\>mmmmz}s.'>xm 

!lg§ix. ii^'oW^Wfvl/2 1 4(0{J{3ri4>vDtEM$ii 
10 ^^yX;U2 2 ^il^t^mnWm^^tiX. ««?W<7)±® 

[0006] wm<rym%iWmz. r«4J5<^< 

->!.gP2 1 3 t-eo±ffitclli5$ix/v:^5t?f^fflr7i^2 1 
2 1 5<7)«jj4ffi2 1 9*i«KWc7)Tmt;;jgjijj,i^;^^;i^^ 

^mryi^2 1 5co{j{?4"i:^tciea$nfcyx;i/2 2 1 
20 [0007] ^tj. ::<7)^f^ict3v%x . ssg]B^>'N:x k 

2 10, 2 1 Itt. S^SrftJ^ too. H 1 4 (Cfl^-?- 
J: a ^zmmyV(7)ip>t^ow:f)mmMim< J: 3 1;:. S«w 

iPim>^-^^, zcr,mm.mfm2 18, 2i9(i, 

[0 0 0 8] -mz. ^(7)mm^ 

m^^i¥mm<mmzm\>^(^ti^hifx'm<. mi 
eiz^-txoiz^ mmij&ff)±Tm230iixr/mm2 

3 1 Sr#tf^^2 3 2 $:l^< tt'*Si52 3 3 /t'ftJ&^'^l^ 

30 wmm(7)mfS.^zm\'^(^ti6^:j^vTX'$)^, Ltzifi-> 
X. w^<r>mm±.^zmm:J^-^-ym^Lx\.Kt. 
moN<r>A>m2 3 3 bmm2 s 2 bx'i±fsim?mm 

^j:i:<^mmm^'yX<i. ^cotzib. ^^^^j. m. 
WiD4'JfeSP2 3 3coa?t<^tt:^fclMSil[P2 3 2i^;gt?f<7) 

mcomi-^'im^^i izt^zi*). 2331=^ 

®tTV^^X7U-S:I^L, t/i, jg^232tJS 
■5. 

40 [0009] Lt-u ±Mmm.mm&x'i±. x.y^ 

i^T , »«RWottJi*igi5 2 3 3<7)*^x u Trt{c<o;^aB 
*»'tti5iiTv^l.*»<i>. »fiiiW(^)^^ia52 3 2{^x•y^y 

^7t. XyO-imWNff)mm^23 2lZ 

m-^xLtoztij^hh. 

[ 0 0 1 0 3 1 Lt, mcffmrni 3 2{=^^:^ 

mi5xr/xyv-iim'>x\i^^t. -mmmtxyu- 
tt^^mi. ^com^^^tifzmii^mi'wcomms^ 

50 2 3 2izmi^i>hl. Zcr,Xdt,Z. ±Mimmis<D 



3 

[001 n ^<r)i.o\z. mw.mnmi^^m.L<^x 
1 1-62 5-f ^fsicji, siRco^tc^ tr 

fflplttgPW-C'il'c.iiTa?!^^ ill. . 
[00 123 

gg^i 1 - 6 2 5^'mizim(7)mi^mmit. mmizia 
m\3-y(^mmimx'hh. wuh. mmw&: 
mmm.-tt. m^j:mi}mmx'^ =5: 
[00 1 3] Ht. mm^tixK^mmmLx. x>y 

i^^mmu-yii^^ h-*-<^^«J§il-fe-y 
-e^^/c*^. ^m^b lxmmiz:kt<^j:'oXLt o 
b\^ofSiWfh':>t:.. 

[ 0 0 1 4 3 ^f^, ^coi^, »K<^ft${iS{±jEll(:{a 
am $ £^*-'3!> ht. ^0 f^Srftixtf X >y v-'gp^ 
fflo- 7C0igSUi^'h<^gB^*«fflgptc Stg LX fSo 
{tS, <>U<ti. x.yi;gi5a?ffflo-9*>'^>S«*«irf 

LxLtzb mi (>tii b^^o ^mi>h-^fz, 

[ 0 0 1 5 3 *I&BJ«±, i}-*-?>mmi:m^X^j:^tl-rzi> 

m^ti^b^mbt^. 

[00 163 

[iiiiis:)»*t2>^A^)c^¥g3 msmmm-itzib 
iz, :^mii. mwt^(7)mmiiiiimtii}m^mz 

&mu^:^t&mmimmb. msmm^mm 

[00 1 73 m^m2i,zg^imit. m^mnz^mco 

mm^iti-h z b imib-th z t imLbti. 
[0 0 183 m^msizmmii. msmixim^ 
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m2iztm<r>m^siz)i\^x. mmmimii. tm^ 

[00193 11^4 iz^mm±. mm i xims 
mi>zim(oimmm^zt5\>^x. mmma. 

mM::^^yz^Wi:mtZb^mbt^, 
[00203 mm 5 lzW>^WMl±. mm 1 Xtiit^ 

m2iztm<^mm&iz}5\.^x. mmmmmi. mi^ 
hzb^^mb-r&, 

10 [0021 3 

imcommmm] isr. mtzm-:s\>^x:^mizgii 
i>mLm^co-mmmmiz-o\, ^xmmi-?> . 
[ 0 0 2 2 3 0 1 {i. ^wncommmmiziMm^m 

m<7}mmizmm>mmm<^Yzw-mizmmm 
mx'fih, ^^iz. msit. ^^mcommmmm 
mwi.mm<ozx^mizmmmimmx'$>i. 
[00233 zcomumm^m i o 0x14. mm(^~m 

X'hl^:^^sW^m^^fmtlAf-y¥ (POD) 9*>' 

20 mmbtxmm^iicMPmff)tmb^j:tmm^ 

7 F gmz^m^ixtzm^x-mi^miU 1 

h 0 lC»>xy s;^ -fe «y b ^fflV txt V ^. 

[ 0 0 2 4 3 ^ wmm^i t<7)^txtt^ri6](cm 
'>xm\ii(:>titzmm\5^:mA.x\ mi.<7)^mm 

0. 4 0. 5 0ifiWLnh1xX\^h. :i1xh<r)^^3 
0. 4 0. 5 0tXtt^rifilt«Jo-C-?!llCEa§ttTt> 

0. ^xj\vi\izmh9m^m,zm\:.xm^Lxmt^ 

[00253 mLmMUcT) 0 *>-«tEa$ii/i«i 

a!S53 0(i, pwcttf^ifiti>3&«03cs^-f iaic, c 

M P>mifim L/cEf^O'^xyNW^^^j^a3 3 AJ^t 
^LJt^^T', '>xyNW«WctlcttUT'^xy\W<7)^ 
MSriftjf-ri.asy7 v3 1 i:'>XAW<0Sffitc««tL 
•C^XAWcD^S-a^f^-rSStBr? 3 2 fc SrisM L 
■r'^XAW<7)ii|S5:7'7'yi^yi/-r&Ci:{2j:-:>-C. C 
MPJIuilc J: -5T'>xy^w^^#« t;^>:SfffiJi^<OA-x 

40 {Q026\L<D9mu3oxit.^m:r^'^3imf 

gffl7'7J^3 2{CJ:|)^?t^SSri5*^|);^ci6t, ll^L 
^VVX;HCJ;-5T7;1'^ •J^S^om^cO^iajgSr'^x 

J^S3 3<^3Smc«±«miS3 3(.ZX ^m^fih^ 

R!|g§la3*<l^a$i^T^^S. ^rfc. :L<r)>mmo 

if. ^mn<^m^m.\izmth, 

[0021] ttz. WmAOit. ^hiZf^-'f<9)i' 

mi:mi(r>^\^iry=^A i immLX^xj\^<rmm^z 

50 nmLx^^twm:J'^-y-^'^)vimwAwm (m. 



5 

m>m^) X'hh. 9!!mi4 O-Cti. -/yiyAHzXl 
[ 0 0 2 8 ] $ ^>tC. «Mt3Ea 

^^i^c^Mgp 5 0 tt. ^:c/^wf3i^mm 5 2 izm^'^m 

3 J: O^^iT)!; yA?e[$->xyNWO^ffilcfp){tTia:tti 
f^. 'Jyx?Sc7)ttiiJ^i?±$-ti:T'>xyNWSrS^tc[sIlK 

[0 0 29] JSiMISl 5i:«iSg|53 0, 4 0, 5 

ut'^umk^is'^^mmso. 4o. somizmf 
[0030] cK^s^R^ira^E 1 0 ox'ii. m 1 

0. iOg|5^tiia^2 07&iiS{t'c>tl-CV^|., im^2 

ff)w\x'^:r./\w<7)^imiirfozt^<x't I. est I 

X. ll3lC^^-tJ:9(C. ±T:^l*]l;2@imo^(t?Stfi[ 
HLa. Lbtim^^ilX\^l. 
[003 1] gttigLfigLbti. n'xyNW^CMPJI 

a2oo{c^ft?s-riig{=. -^xAWAi-eessni-fi: 

mX'hh, -^LX. CMP^S2 0 0<^mfP2 1 oo 
*8iMT-A (H^-li:^) *<®JBgS2 0i0g(t?iL{aaL 
bCWLTT^-feXt. iiOHBISr-ixj&i'^XAWi&C 
MPgB2 0 0iH-JjSjIt, CMP^^2 0 0^^tJ^^•C 

[00 3 2] ttz. ^imt&mLali, CMPmmi)^ 
iK7L/t'>xyNW$:CMPjlB2 0 0<0j»j^2 1 0^ 

iiSjMr-i.*<«)KJftaiiBi ootcis-ri^tc, -^xaw 

5r-B.iJB^I.firBT'J>l. , C M P^B 2 0 0 cmm^ 
2 1 0(^jj!BMT-A*««Bia52 0<OgttjgLfi[BLa(C 
T^'-bXL, CMPj5!M*^iii|7t^'>XAW^Stai-S 

[00 33] -etT. 3iaagi53o. 4o, somaxx/ 
wim2 0 1 . mmiRm7 t^ymzwuft^titimm 
1 5(^(4, xmmzi&->x^m'^n^j:im^^^-y h i 

OjiiiStfoiiTv^l). ^«oii}jMo--K>/ h 1 0J4, ±T:6- 
|pItc2ooaKir-i.l l$rli;tT*3 0, ^OiBJlr- 
A 1 1 **'>xyNW$:ffiJ^Lyt«t®-r'>x>'NW<olj83ll$:ff 
p. ^^c. 02tS^-rJ:a{c, S^g5^14tc{4, Xili 

iimzmfWz^n-ju^^i^ 1 stim^^tixti'o . '-K 

3*5|llfe-ri.::t{cJ:-?TMillo;jf-y h 1 0 



(4) ^132 00 1-2 12 53 1 

6 

n;K-y M 0{4. #1^95^1 2iiWm&^bizX'yX 
-^xyNWS: Zfit^iBi ( ±Tl3{^ ) izlimth H t IfiX' 

"Tfig^^ToTV^I.. Ltzifi-^X. })fij*O;K-/M0Oj» 

H9i:. ^XJ\'mM20t. >mU5Qtl,Z7^-^X 

fro. 

10 [0034]:: it', mO'-K-y h 1 OtOMi^T-A 1 

9S:ISSI:LTJ8MT-A 1 l36«T^-fe;^^«g^r«®t-t 

-e^T', S««i^ai0 0{c(4, 
K 9*i«a$^l.l.-eix-fnc7)6[a{c4^7 H^-rrhS*^ 

^{fbix-cv^i,, m2iz^t^^8a<7)m^(r>Xoiz, 

mmm7i,zitfy \^9mm^tLi t , ^-y 

:^8^4T-A5•#{^LT;K•y h'9c7)S<7)o-/^'?:^l^-r 
ll2lCS^-r»-^8bcr):K.®£r)cJ:^fC, T- 
A*JjK>y H 9<7)gSrifiJ^L;t^t^-C'Ytili^i6i{c^ijiL 
20 ;K>y H 9 S-S^^t®*»<i>IB&-rS. ^?^8 b<7)*tli 

cr>ttX'ii. mm^t:-/ h 1 o<7)jiMr-Ai lipit^-y 

¥9mzT^-t:i.-t^ Z ttK'%ts:\^<r)X\ Il2{c^-r 
8cc0^t®c7)i^lC, iii-yY:^-ri-9\mi%nLX 

[ 0 0 3 5 ] Cc^J; 9 ^»f^l= ct 0 , '-K-y h' 9i0^1j^ 

«K*n;K-y h 1 off^mmr-j^i ut. 

4f7 h'9f*l<7)'>xyNW(cT:7-fe7.-tl.if:**^figi:^ 
I., ^rtJ, .-K-yh-gti, -^XAWSrirh^tttlgglLsttf 
?t^#Hm(cffioi t •C''>XAWi7)?§S^$- L^v^J; 0 \,z 

30 ^w$ni.t<7)-c'S)^*<, a^KSftssai o o(r)^mi 

0 0c7)|*|g|5t:'S?:||§Srtsyitf). -^xAwj-j^sirtsra 

[003 6] fLT, il8So;K-y M 0{4, JSKIT-A 

1 lifiiHy V9<r)n^\izmXWkfL. ^-y H9<^l*ia5 
*^(i><>x>\W5:miR')ajf . JlSiSn^'y M 0{4. X 

iiii:;^i6]£7)^i)^z}tirt-[fi]^#ii$-tTp^tt,c. ewe 
40 *>4,]R'3aju^'^xAw^iiffia52o<os»t«t(afiL 
i{4, J^!laa55o^c^^tTr:?-^rxL, ^x<r>>imii^ 

TL^'^XAWj-lROaS-f. -etT. JR5ISD;K yM0 

5!M^cov^■c<oIHl!igi>f^^^TV^, mkr-j^i its^-y 
H9<7)m^i4at:r^-fexLT, cMPj!iaf^<oa?f*3ia 

a*«*ITLit'>xyNW^,-K>y \i9mzmfftl. 
[0037] t^c, C:i7)S«R^!iajiai0 0tC{4. «ts 
35 2 0 Izmm^ilfcC M P3!!iaf^<7)T>xyNW$-il!iaS?3 

50 0 izwm L , 3{!iaa5 3 0 x-nmni^m uz -^xv nw^t 
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mif.:w^yfi:>m^5oizmM-rt<r>v. ^tt^ 
timmmmmmi-ts ixmmz'frhtii , 
[0 0 38] zcoxoiz. zcom.mmmmiooi,z}5 

\^Xii. JS3Id;J<7M 0*^4^7 F9*»ic>iiiSg|52 0^ 
0-i)mm^2 0i}-hmM3 0, 40. 5 0^(r)^:u\ 

wcommm'^o. ^Lx. mm^5 0i}>(^!i( y\<9 
hXdizm(st^tLX\^i, 

10 0 39] tti. ^(^mmmmrn 1 0 0 tcji. jaa 
ggso, 40, 5 o^ziHfh^m(7)mizmm^tihm. 
mmi)mmmhU'^mWiUj:^^xoiz. m-^m:^^'^ 

^o^lf 7 b 6 0 tci -^T^JaWHlO'^xyNWcDJSii 

mmmmizj:^x±^L. hjmm^ir^y hso 
<7)xmjji^izm^t:ii^mtmmt^j:\>^xoizmm^tix 
a*). =y^h)i-mmo^^'yh6 0izxh>mummmt^ 
mixmMmizi5\,^xm^mminmui. m 
mmmmizx^x:^^^-! otn'^v. ^m.mo. 
40. socommmmo. l^*«o-c. ^^ast^tj 
\,^x^xj\wi,zfi-tiwm^n-^x^^imi>z. ^<7)ms. 

[00401 ^ffiwms^w. 1 0 o<^^«ci§jit{4±ie 

i!t«03!aag|53 0. 4 0. 5 0^X«:^|Sl{C?{Jo-CI§!f«-r 

i>i.o \<z-nzWM.LXii 0 . ^Jaagp^on^xyNWc^ 
1 h;HiBI5n;K7 h 6 0 T-g UTff 3 

1 0 0<^7 7h7*!JyhS:J@/h-ri.C:i:*^*t:'$|., * 

tz. maa52 o c i o-cesf^i-sgs-cfci. c m pgs 

mmi 0 0 tCMP^S20 0 tt:-^ yy^ yitttzt 

[0041] act:. 3!aaa53 ot^pia^fliiRtcov^TSi 

iOD-D»ffflll-C$)0, *»o-SPSr«fc|; 
[0 0 4 2] CliOllStS. •>xy\W<7)^ffltcj^)S§ii/c 

^M^?5fe-ri. c M p>)mhmhtitzmz^:L)\-^(7)m 
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tfJiOtiOT', ffllS3 0a. 30b, 30c, 30d{Cj: 

'^xmtfitz'^mmzii\.^x\i\iL'm<r>^m.'S.3 o i i*i 
[0043] :.<mmmo\t. fi^^fi33 

^mot. imuzKmM.3mtx\^h. 

[0044] -eUT. «ia^30 l{4]lSe3Oe{:J:0 

'>x^NW*>'J!ia$ti.|,JiM3 0 e j; '5±a5c7){!!igEffl3 
02i:,IIM30eJ: OTgBt'»l#Jia 3 3 ^cTjfgBgp 
*«Ea§^T.I.iBillEB3 0 3 J: m^ix^ . 
[0045] «l^a33{4. «ia^301«0ffl!ie30 

b 1 7t{4 3 Odtt^L 1:1135^1. (WT r^^j^:^ 

(jijj fcv^d. ) A[zmLxn\^WM.^tifz-'n(7)%m^\ 

20 3 5b \,t^mm\>zii\^xn-'Vim:mm l . s 5 

xmmth . fl!i:^offiit^Ny H 3 5 h\m--mmz 
nmm^Lxm^^i'-mth . 

[0046] ftlt^Ny K 3 5 &ki^<ryk^^memm 
7iZ7ri-tXoiz^ mU\^Aizr&'yX^m'^m^j:i>(0 

x\ <-:^miiB3 6 i,zmmiWz^-xu3 1 
^~xmi<o±.-n\<zwM.^tihf^yYm3Sb. 

^:jus'^^:mthtz^^3^<r>mm'o-^ {wm 
n^) 8 0 (a~c) imL^tli,^im3 9i^tl^ 

30 nwL-cv^^. 

[0047] K-xmm3 6{C{4, lfflS3 0 b{C«|^ 
§ix^SMgW3 6 1 2:^Lt:«l#:&lp|Al=?tt-5-C:g< 

<-xmi<^T-Htx%Wz^me2<r) 
-m^w^^ixx^^h . ^me2(r>-mz\i. 

<^SX#«3 6 3£7)jSrgffiCxt; y;J^3 6 4*-'iI^$il, 
:^r3 6 4<^o H 3 6 4 a*«aie«i3 7 1 ^tfrt 
X^-xU31l,ZM^¥s^fi^flX^^h, 07 h-3 64a 

{4. ^ft^t^rI^iIA^c?{^oT??t^iUco?l-?a^^io•c-#l. 

i ^t^rot^^S. ^^Tc, ^a53 6 2±(C{4«^j#:^|fiIA 
40 tfSo T X 7 'f H 3 6 5 **Ea$ill) . 

[0048] '<.-X^31\i. Xy^ Kl/-;U3 

6 5±CJ|«§il|.X7'f h'gi53 7 2i:, Xy>( Hg53 

7 1±l:jg«i3 7 3^ilgLT«jS§tiS. S<g3 7 3 
IctiTiStc 7'7 7 h 3 7 4 C ^ 7 
h3 74tCt-^'Ml*<S1^$ill,. lS«t3 7 3 

(r)±miziiJ\ym3 atm^^tii . 

[0049] v>yHtt3 8(4, 20C7)®««cj: 0«fi!c$ 

ix. m.3 7 3ffmmn 373 acofigtc^i^-^-cisig 

3 7 3±ffitcj|«$fll.^ra«c3 8 1 i: . -ecoi^astcg 

50 m^tihff^m3 8 2izxmm^tii>. ^ix. m 
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*3 8 2<7)±.miJSM3 0eeOl^m:r:3 0 f S-ii-^Tja 

msm 3 0 2 izm^ i . -eoi^niffls 3 8 2 o±ffitc*«c 

[00 50] *i*a539±iBcoffil#fflD-^8 0{4, 
P-78 0 (a~c) fi, '^'XAW<7)jgffiJ^tcj|?JieL 

8 0 ( a~c ) (r)mmiz^<^mtiimLt:mx'm 

$it«.. -t^i?*), «S^ffla-78 0 (a~c) ti, * 10 

<*a53 9 i,z$iwmtb'o<Dmmm^x'S>^x o iz^ 

^tltiu-'^mai (a~c) t. 0-9IIS81 (a~ 

c ) <o±mzm^^tix\>^hmM8 2 ( a~c > 

[005 1] ^1^1^82 (a~c) {4|iI(;fli^t'J>'9. 

m9iz^-txdiz. was 2 It. fmmmv^^co 

mm8 2 2m^-^tit:mmmm^8 2 sizx 

ti^. Z<7)mm8 2 2l,z^x.J\-W(7)^i)<mttj:tii(, 

mm^^:!^^^mzism^ixh. mM8 2ims^(om^^ 

Ztm. '>xyNW^«gi5c7)itg(cJ:-?-Ct,m3&»'o*» 

[0052] '>xyNW$:[site$-<i-|./i«^)tc«t}^:5rS«):'3 
li. m^^m^-'^ 80h(,z<7}^^thtLlXoiz^j:'^X 
V^l.. ■t^j:hh. fi^!?fflo-78 0 (a~c) co^^>4' 
^^O«}ffflo-7 8 0bll(i. '<-xa53 7^TS(C]R 
OfW'in^t^-^Ml iDiBB):>]*Jji^gi58 2 4i:0- 
9118 1 b &:ft-LTg^$ti4 J: d iZ^r>X\^l . 

[00 5 3] ^(^izm^l, ftitfflo-^SOaiOn 
-7«l8 1a{4. ll6t;S^-tJ;9t;:. **gi53 9{:m 30 
^ilfzWm:r:3 9 l a$r)ioT*«sa53 9<7)nmzm^ 
$iX7tSS3 9 2 *T®f$ilTt> 0 . i¥jii3^3 9 1 a 
tiSB§il/c2oc7)f|g3 9 3a, 39 3bSryhtT* 

«5a53 9tigiK@fi(csi#§iiTv^i>, ftnoffi^fflo- 

78 0cc7)o-7W0 1ci,|5|:^tC. l?jiyv:39 1 cS: 
aio-CSS3 9 2 tTMii^tL. *»ojf Ji7^:3 9 1 c 
Ea$il/i2ocoW^3 9 4 a. 3 94 b^^LT*fi5 
gS3 9 iClHiifeitttC^^ilTV^I,. 
[0 0 54] 4'5^t0«l^ffflo-78 0b<7)D-7Stt81 
b Ji. *«sg|5 3 9 icm^^litJfil^J^ 3 9 1 b Sr jioT 40 
**gP3 9C0|*lgptJg«§^tf>:Sra3 9 2 1 TWSfL 
XtiO. Rl/WM:r: 3 9 5 fC^fttgP 3 9 OT:^-^ 

iigaiLTv^s. -euT, }fa^3 9 1 bizmm^titim 

g396at. iiPjii?^395lCiHM$ii7t:f!lS396b 
^^LT3ls:«ca53 9(Z|al!|gSftt^§ttTV^I., 
[0055] "4'5^cOa-7tt8 1 bt:{4, 2-007*-'; 
83b. 84b*«IR0#{t4.n-CV^S. -eUT. 2o«0 
7'-U83b, 84bi:ffic0 2O<0o-7W81 a, 8 
1 c {C-e-it-f 'Onif^^tLtzr- 0 83a. 84 cb 

cr)miz. K)Uh8 5, 8et^^ti^'tim^miikiix\'> 50 
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[0056] z</)mmzx'o. '^oyy364{:mrr 

SdhtioT. K-X^3 7ifimmL3 7 1^irlX 
XvA h-W-/l/3 6 5±^Xy-{ h'g|53 7 2(::J:-5T^ 
at. ffi^^v^y^-3 5a&«^^:^[^ilA^c?&-9TJtJi§^i: 
l.^i:Ai-C'#l.. ^IX. m^^y]'35a. 3 5b*i 

5vHc^:tri6ilcjlii^i. i t X'^^i/swimmti- 

bifix^h. EP*>. i^oyy3e Atp%mm.33<r)m 
m^mmm^, ^^m. -^3 oe<ojf 115^:3 of 
w\ym38(ox^^ YmiX'oi^t<m.^tixii 

9 . «jf ^^ >- K 3 5 a O^il^^'SStfbixS ^ i: \ 
[005 7] -eLT. ^-;J'MncJ:oT*i^O«i$ffl 
P-78 0b*W$tl4i:. 4'ifec^«l^fflo-7 8 0 
h\.zB,m^1XX^tMm-h\i.<lVVS5. 86i:irL 
X^(r>2-)<7>%nm^-y80a, 80cttfES$ 

::ntc#-7-cft!ico2ocosi§fflQ-78 0a. so 

c*5igiJ$^l|., «JtfflD-980 (a- 

c) \,zm^ixx\^h'^xj\mmmm>t, ^<r)X 

at^tr, ';7xy\W{i«j^ffln-7 8 0 (a~c) twfii 
lc*J(tl.'>xyNWO[Hl!|S3SS«4. tzttim 10-20 
{4. ^:-;5'Mli3j:tf'<.;l'h8 5. 8 6!&«lHlSEigifta5lc 

[0058] mm^m^^m 0 08tcs^-r i 0 c 
ii!ia59 1 i: . m9 1 <r)±mizm^iiimf^^9 2 

^ . «igi5 9 1 (7)Tmrm^tii mmmssi> 93 km 
mi^9 4i}-i^m^-^tix\^h, ^Lx. mmmw^ 

ttim±ff>Tijizmm^ti?> . 

[0059] m»M9 2imi0iZijktX 0 tc, m^9 

1 tjife$il^P3tt^cO**a59 2 1 1 , ^<7)*«:gB9 

2 1 t77B^<ffi^$ix;^;r7i^^9 2 2 J: 0^$^ 

z<r>^yz^%9 2 2imPimmz^i>xoiz^ff)j^ 

9 2 2<7)$feffi{-J: Om§ni.ffl!lffi*^'01 0 

izfr^tii 0 izmmnxm lt v ^i, . 

[0060] ^mmM93li. im9 l (:ai^9 3 

l^^tTSg|$fl^t-^M2tcJ:0fflJS$fll., t 
-^M2(4!|!tllSB9l2:!paiS9 3 2. 9 3 31CJ: OHIIeS 

mz^m-mm9 3 a \,zm^^tih . 

[0061 ] mmi^9 4\t^m9 34<n^)!^9 3 
5 ten 7 H 9 4 1 atmm^tlhl^O y^- 9 41t. 
{'l-®9 3 4<?)WcES§il!t^-;t^94 2t, C<0 
V-yN»9 4 2S:^rt'f|.;^7^ HV-;U9 4 3 iOIS 

[0062] .icomiwiOs iyOyy94l-i:Wm- 
hiltf.zX'yX. m^9imm9 3 4i:-ftLXXy^ 



1 1 

[0 0 6 31 ^cry^.. '^x^NWti, ^<r)imifi}m¥i:9 

Sy^ffiffl$r-^tfJiM^*^'r7 i/^ 9 2 2 J: Oa^f 
l)^<. r7i^%9 2 2{i^?^l.. 
[0064] -ett:. t-:J'M2l;J:-5T«ig|{9 

a?ffl9 2*<'>x>NWtI5]te:^l«]i:{iigt 

$/€9 2 2**Pn<J:dlc. TffltcWL-CtiJiSidlC'^ 

[0065] ^rfc, #SS^?-^3 0 Oli. F 3 5 

a^^V-mgp-a?f ^g9 0cr)^ijfc 1 1 tC^&l/^ftffi 

64, 941c^n'yH364a. 9 4 1 a-^^N^ H#3 

8Rxmm 1 *»<b^-ri.^'«-r >f ^**5ime® 3 o 

[0066] 05 (iMoT . 4 {±. «ft 

ffiii$*i^>:^ffir9i^3 1 15 J:t/llffi7"5i^3 2 

TV^I., »M7'7>'3 lfcJ:?/SSr7i^3 2{i. ^ix 
^ti. «J#Ay h' 3 5 a , 3 5b {z^W L'SrV ^ttfiK. 

[0 0 67] ^ffl77i^3 lfc<J:y'SM:^7>-3 2{i. 

'^xy^w^c^^I^iI•r^^i^^]R#ffi3 11, 321 Sr^r-ri. 

'<.-XgP3 1 2. 3 22t, '>;-XgB3 1 2, 3 2 2{C 
JR0f+tt^>tl/illlSStli3 13, 323tS:*L, HIKIB 
ilgP3 14. 3 2 41CJ: 0ISiIllli:^[«i]lc?£}3lH]|SfftOSr 
^•KmW5MCt<z^'yX^mX'^hi;.ot.z^ixX\^ 
affi7'7i^3 lfcJ:lXgEy7v3 2{i. 

mmm^3 is, 3 2tc i -^tjit^tishc 

^tfcUT{i'>xy\W$-^ffir75^3 1 
'^3 2X^^TkiS^ttK'^. ttz. -^XA^m^CtJ 
v^TJi, '^x>'NW*>4>affl7'^v31tJj:WOT7'7v 
3 2 S-Sft:: h*«t'^ I. J: ^ ^^^oTv^|. . 
[0068] <-XgP3 1 2.32 2c7)#K#ffi3 1 

1. 3 2i{c{i. m^myyi^ {m®x^^:f^m 3 

16, 3 2 6ifiWLniifix\^h.dtnm^yi^3ie, 
3 2 6<04'*#jfitc{i, '>xyNW(ca?f^?S^ffi*&-ri>fc 

^<n^nw.^i^yX)V3n (a. b) , 327 (a, 

[0069] ^WmimyX)V3 1 7 ( a. b ) , 3 2 



(7) #^2001-212531 

1 2 

7 (a. b) tCfi. a?fffl^^MT3 18 (a. b) . 3 
2 8 ( a . b ) ifm^^iXX\^h . r3 1 8 

(a, b) . 328 (a. b) (i. IsllBWS 13.32 

3Hzm,M^io^zim^tixi5^ . -eoflfiffit 

*&!S3 19a. 3 29a, ^5<t^/0S^t^^V^^ffl:5'y 
^35i»'i*ifi**««*^*l-5i^tt*&8&3 19b. 3 2 9 b*< 
g3ffl#330 (a. b) . 331 (a. h) ^m^flX 
l^S. dcOffij^tiO. a?f»NMT3 18 (a. 
10 b).328(a.b) t;:^t>J:t/fel<2:SS?«tCtt 
m-^. Lt::i:^'yX)mWm^/X)V3 1 7 ( a. 
b ) . 3 2 7 ( a , b ) *»<1>ISI?KJ3 J:tm*?:SS?WtC 

[0070] v-^ h;WM3llo;Jf-y h 6 0i7)t8fiKtC 
ov^-CijiHfl^l.. 01 Hi. ^^A'h;H)lMa*;-yhc7):£F 
ffi0. 012(a). (b) ttv-vWHJBMn^f-yhe 

[007 1 ] 01 \\,Z7T^'ti^^V)V^'Oif^-,y^Q\Z 
20 tt, '>xyNW<7)J!ffla5RBlfij*&fi=dlilC. '^XAW^fil 
ittl.3ffl<^fiftlta56 1. 62, 6 3*5ig{t4>flTV^S 

6 1 Ji©Sg52 0*-<bMagl53 0^<7)n'xyNWc7)itjli$: 
fiit, 4'*{:^{t'oti-CV^S«J#g|56 2li«®gP3 0 
*^'^>Maa54 0^c7)7xy\Wcoj|gjI?:fiSt, ftt-X 

rnnm^zmhiix^-^h'mu^ 3\vmuA o*-<i> 

jaasp 5 0 ^wxyNW<^m$-fis-ri. . 

[0 07 2] -eit-fiicofiytaje 1. 6 2. 6 3{i. m 

1T-A61a. 62a, 6 3 ai:||2T-A6 1 b . 
30 6 2b, 6 3bi:^fi|;j.TV^§. -eUT. ^^C7)r-A 
t{4, 01 2(C5^-rj:^tC'>xyNW$:ilOii^Tfi^Jt-ri. 

ti^<rymfW^(iAifiitn2mmhiix\^h, %\r 

-A61a, 62a, 6 3 a tm2T-A6 1 b , 62 
b. 63b{±. XY^fflrt-e<7)X7^ Kififf^ffa^a 

[0 07 3] -etf, fflg^Mlggl OO|^{Cft40* 

L^l^nyho-^*^ 0*t^l<«^S{=Ji^tT|g 
ilff&^5rjl-g.i:. «-mir-i.6 1a. 62a. 63a 

{i+Xiptli^i6]tcSJi)-ri.-:tr, #IS2 t-a 6 1 b . 6 

40 2 b . 6 3 \>\i-yMn^\z3imth . z.<mmz^ 

0, i^A'h/H)Sjl^n;K-y h6 0ti:l.'>X^NW$-fiiij#-f 
l.ilf^ (-r=3ri5*>, -^XAWc^^^ydfy^iftf^) ^sff 
fcni.. v:cO^A'>ydf:/^ti,ff{i, aiiT-A6 l a. 
62a. 6 3ai:SI2T-A6 1b, 62b, 6 3 b t 
(T) 2 *cor- A t J: -:) T "^xy nW S: jfe^;^^)2=tf iftf^Ti) I. 
fiJib^ ^x.)\'^<r>Ym^-^^hf3't<r>h<r)\,z)ia<-h 
fc. ^fr«raaJtc^>fLTai3li-fSn?xyNWcoffigT7^^ 

[0074] ^/c, j3!t«-^ir-A6 1a. 62a. 
50 6 3a{4-X||irt-[filtC#®rr&-:^, «-l^2T-A6 1 



1 3 

b. 6 2b. eshii+xmiimz^mi-imi^^zx 

[007 51 ttl. mpl^\'-*=f:-9ff)mHzi:'jXa 
l^mzU^e 1 . 6 2. 63 <>Isl!|6ltli6 5 S-4"C»l:L 
TlHl!|g-rS. J:-?Tfiy^S56 1, 6 2. 6 3*<'>xyNW 

Wt, Y Z^BSTiOlHieiW^SrlTd , 

[00 76] Z:iX\ mi 2 (a) J: 0 tEHIStlt 
6 5ta:^rfi]i7)«Sii'-4<7)[i]!jgSr4;tl.t. -^xyNWcOffi 

i^^fcSofiy^a56 1(4, -?-o^t«-C'a:^ri6](cfgfc:i'^*coisi 
^cS:^f^, Ltiti^x.ms.^2 0izmm^tix\>^?>^ 

0, 4 0•C'«^^$^^■CV^;^c•>xy^W^C'PV^■Ct. ftjfSS 
61. 6 2, 6 3izm^tlXa1jmz!s\m-^Zt{Z 

X ^xmmm 0 . 40izm?>mmA-(i>mm 

ii^ztlztj:^, 

[00 77] -etT. ffii$gB6 1. 62. 6 3{4Ta5tC 
»il^6 63!»^$^lTfc'). ^Sl^6 6\i-xmijm 

izm-^xmi-ti. Ltzti-^x. nm><zmmei, 6 
2. 6 3t-xw:^r[6]tc?{j^T^i)-r-i.. 

[00 78] ^-f. 01 UZTh'tXot.Z. i^^VJVm. 
a;K>y b 6 Ott. 158952 0 fc«Mia53 0 . 4 Ot^^JE 

•ri.{it:fia-ri., MagP3o, Ao\,ziinh^:Lf\w 
<r)mm^\i. mW'e i . 6 2, 6 3{4@4>-^ii-C' 
s-fdstcj)!.. ^ux.Maa53o. 40<ofc(ti.':? 

^-HHT'S^-rfiStC^ilU, ©11952 0. i!!M953 0, 
51^954 0{Cfel>'>XAWc7)ftjt$-firP, -et-C. 
xyNWS:±#$-ti:yL>^, i^^Y)Vm^ui¥.',V6 0^- 

xmrnzmi^^^. 

[00 79] ^Lx. 9mu3Q, ^muAo, mm- 

5 0^ffiiIt;^c'!7xyNWSrm$li-/cf^, mue 1 , 

6 2.63 i-mmx-m-m.i.zTm^^h ^ t i 

-yX. #«®SI5^«nrxyNW<oaKMiW^S-^7-rs. 
fc. ffiitg|56 1 . 6 2. 6 3*«3i3i^l.|ii{C(4. =S-J!M 

msm\,zwLnhfitz^m. e 7 izimt?> . 

[0 0 80] ZCOXoiZ. ZC0>'->cVJ\^mMO7f.'yh6 

0J4, li^«■r^^!lasl5fSIt'<^'>x>^w<^!lSill&lll^c^f 

dXo^z^j:'yX\'^ltzib. ^d^W^'t^xAWojPigCia 
iOilgjll5:^LTV^I.hi:t,{C, ^§952 0*><^*!iag|5 
SO'ViTjr^xyNW^lii:, «fflS53 0*»/^.«iaSlJ4 0 
/S<0'>X>'nW<^18jIS i: . «®g|54 0 *>/oJJiaa5 5 0 

i.i^:'S*^^< . «;KJaai^s i o o<o7 •/ hr y y h 

[ 0 0 8 1 ] ^rii, «iagi55 0*>^><0'>XAW<0]R'3tB 
L{4. ±^<7)J: 0 tcffijlin^-y h 1 0£OMi*r-A 1 1 
moXoizm^^tiX^^i. 



(8) !^^200 1-2 1253 1 
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[ 0 0 8 2 1 »:tc, ^j'^- 7 0 ^^ov^Ti}^BJ1•|. . m 1 

2t:^-rJ:ofc. *>'N'-7 0{4. j!!iagP3 0, 4 0.5 
0 izmi -^xAWcoiftawistcjftajg^^t^sfRis: t^Srv ^ 
J:3t3«^a95S-S-?Ti^S. ;&>'N'-7O{401 

H^^-riat, mLm=. mme 7 izmst 

•CV^|,~^^h;l/^a;K-yh6 0i0fill^gg6 1, 6 2, 

6 3 t^ffi L^v ^ J: a iz^jmme 7 iznmtmm 

iiD;}f-yh6 0cO«J$^6 1. 6 2. 6 3 1 1 

10 )^mx'^^tm.^z^muz^iz. AJ<-7 0iT^ 

^^li. :^^<-7 0li.m^6 1.62, 6 3lC^ 
i-lZt^<^^>m^30. 40, 5 0?:^fffcSai 

[0 083] tfc. i^^h;^aKiPJK>y h6 0<Offii#a5 
6 1. 62. 6 3*>')imS6 7lC)ii8L^Ef^{C;!/A 
-7 0S:TI^§-li:<ltf, #«Hgi53 0, 40, 50t:t5 
ttl.±a5i75'>xyNWc7)3!!iaS:ggj6tS^ t*^t'# 

[0 084] iXiC, 11 2 (a) , {b)izmr}\^X. 

Aj^~7 oti^^ V)vmm.uif^'y V 6 ob<nmmz-o\<^ 

20 TittBJ^S. 112 (a) {zjritXoliZ. iy^Y)Vim 
n;fr-y h 6 0i7)[II!Ktt6 5*5a:^r[^t{jS^-*llH£L. « 
itgB6 1 *>'^xyNW^it*>±(f fc:|t®-C'J!iag5^jl!KliS: 

6 0(r)mkmFffm\iztmL^£\^i. o tis^L^:v^#i^ 
[0085] t:ibx\ ^:i^f^'^ff)mmmmmT 

;irA'-7 0*iTI^U-C:&3!!Ma5(Cfc(tl.'>xyNWO 

i!ra*5gii&$fLitiig(c. vmm 0 . 4 0. 50 c*tis 

•ri.fiafC^l.xA' h/mSjiia.-K-y h 6 0 $:<J:05Pig|5 
30 S*8jMtCili.-C. mBS52 0. J!iag|53 0, 4 0{cm 
ti>^m.\,z^^l^m^^Xii< :ibifi'Zmzi^\^X'^h 

[0086] Lt-L. #3!!MSI5{4'!7xyNWc^S!ia(t'T-J) 

^+xm}i^\izmi^^hb. in^-7o\.zmm-h. 

[0087] -e::T\ ::(7)>-A'h;PMjllD;K-y h6 0-C 

{4, 112 (b) \<z^.-ri.o[z. i^^y)V'smui¥.-yv 

6 Offi^mm(> 5 9 0;^^|hIIkS-* I. t C J: 
40 «J$a56 1 S-jgi^fcHfc: raffiliT';*^'- 7 0tm 
956 1 t**a^:'i>^i<>J: atc'Sr*^®C-rs. ^ pf?.:: 
t J: 0 . i^A- hy^-Jfiillo^-if -y h 6 0 *iXf[fi:fir[{i]{;#ij, 
LX i,mm 1 *<;5? A'- 7 0 i: igffl t^tU 3 lc=5r 

j*n;K-y h6 0Sr^gP2 0. 3!!iagS3 0, 4 0{CSti5 

[00881 -tUT. vA'h;l/J»jSo;K-yh6 03&*X||li 
:^l*lC^i6L-C. KSg|52 0, «iag|53 0. 4 0tC*fiB 

50 *^«®(cM-r. 



(9 

1 5 

[ 0 0 8 9 ] 'Srtj. ^xyNWco^aa^fc:^ 1 1 (r>-^M 

mT^^-tmm 6 1 cnimx'wm lt v ^ 1. 1 ^ i,zu^s& 

6 1 (omm'n 0 J^ti. iiSaJ 2 0 cojgffllciJMSS 2 
Ltmfit^ih, ttz.W^ei. 6 2, 6 3<^Jft 

[0090] 01 3«, ::<o»fiii«Pi|gaioo<o±^ 

SI 0 owi, '^mmm.<r)^m^uh Lxm^-th-?^ 

(ofl-CV^I.. iSflliPgPSOOW. ROM5 0 1ttgiW§iX 

/t$fJffliroj/7A{CtJ!-:.r. vUyr3 64, 364. 
94 1. ^-^Ml, M2, [5IlKigi)aJ3 1 4. 32 

4. 93. mmmm 15, 325. 94. axifm 

ffl#330 (a. b) . 33 1 (a. b) 20 

[ 0 0 9 1] <^tc. ^i7)a:K3!)iagM 1 0 o<Ddmmw 
iz-^\^xmm-h. mnm',zii\-^x\i. mj^yY35 

^ o lulST'S) S C M PMa3&>W t V A- N;l^iB^ o-t: 
■y h 6 0 tCj: -C n^X^NWAM^n-C < 1. 1 . $IJfflia5 
500{i. i^';yr364<^n-/H364ai&jtai§-li: 
^, -e^O^*. &iW^y\^35a., 35b{4SW{Cj£^ 
<, ^fLtcJ:'). '>x/NW*>'-?-<Offlffi{cfcv^-C«jtffln 30 
-78 0 (a~c ) izun^ixi. 

[00923 ci>'imhxmmmmm9 ohi^vyy 

94 10D-XF9 4 1 aimta^ti. ±ij^mt^z 

t x-'^ji^^wm^commmiziEmizms^tii z t 
mm^zwmfihztb^jii. 

[0093] ^(nm. mmW>50 0(4, llI!|g|g«lSI53 1 

4, 3 2 42r|g»L. i^ffly^i/S ltJj:t>'«B7'7 

i^3 2^iHi!is§ti:^. ztitnmz. mn^5oo\i. 

ggK#330a. 33 1aSr^J«9L. l!iaEtt*&K3 19 40 

a, 3 29a&S^$-ti:l,. -?-<0|iS^. gt?fl^?Stt*&yX 
;l'317a. 327 a*»/i,||6?S*<^it-rtt'>X>'NW<7)± 

[0 0 94] -5-«0t^. $lJfflISP5 0 0{4. t-^-Ml , M 
2S:Sgi&-rS, ffij^fffla-7 8 0 (a~c) 

[00 9 5] ^t>\,z. mm^5oo\i. mmi^3i 

5. 3 2 5i:UmL. ^mfy'y3li5i:X/^-fyi^ 

3 2SrSVHCi5^<:^[6]{c^i)$H3!-|,, -fco^m, ft^^ 50 
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1 6 

fflo-^8 0 (a~c ) iZ^n^tlX\^h^XJ\mi. 
affiy^j^S lfcJ:lfSfflr7>-3 2(=i-?T8^;^tji* 
^ffl7'7>'3 1 J:l/a®7"7v3 2t J: O'^'X^N 

co±Sfcitrfffi3!>^?8[7!)<ft*&$ti.oo^ffi:^7i^3 1 
fcJ:r/^7'7->3 2lcJ:-5TX^'77'?ft?t$ii§. 
c7)^«. •:'xyNW<7)±ffitJcfcyTffi{cSo-CV^/v:X7U 

[0096] |5ll^(C'^xy>W(r)ffla5{4^iili8a?f#g9 

o^zx^m,mtih. j^^a?^¥^e9 0{4'>xyNwco 

[l]lEi:{4jSltClIli|g^|,|,c7)-C\ a>ffi[a{wT5t^^jft?t 
f^fflSr-^xyNWiOSaJiOjfiSSt^rLTtf 3 fc fc^rS. 
[0097] m^<7)^^gaim, mmU5 0 0{4. #1^ 
ig»gl53 1 5, 3 2 5^$lJfflIL. ^lB7'7i^3 Ifccty 
Sffiy^i^ 3 2 $:5vUc:'>xyNW;!)>/c>iini>^rit[ltc^i) 
$-1*:. '>x>'NW*»<i>^B5r5i'3 lt>J:tmiiD7'7i^3 
2$-8in$-^l>. -ecOf^. Sffl#3 19a. 3 19bSr 
IBl:-rffiW#3 29a. 3 2 9bS-g|< ioMffllL. a 
?tffl>NM7-3 18b. 328bt|iE*fi^*&SS3 19b. 

3 2 9 b mm^^h. ^m^. mwmmyxtv 

317b, 327b *>^>iiE7K*^^xyNWc7)±Mtj itTF 
Btft^$n. '^XAWOiSfciirFffitS^-Or^^ 

[00981 ^<m. wm5o o\t. raw#3 2 9 

a, 329b^$lMLM*i7)ttai^f?±$-tt. *^v:. HI 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To enhance cleaning effects in a cleaning 
part for 

removing particles such as polishing refuse attached to the top and 
bottom 

sides of a substrate/ after it is subjected to a treatment such as 
CMP 

treatment . 

SOLUTION: In the substrate treatment device 100 for cleaning a 
wafer W, the 

substrate W is successively transported to a plurality of treatment 
parts 30, 

40, 50 for cleaning the wafer W, which wafer W is CMP-treated by a 
CMP device 

200. In the treatment part 30, the wafer W is held by holding 
rollers 80a, 

80b, 80c of holding hands 35a, 35b. A periphery cleaning means 90 is 
positioned from below to a cleaning point by a lift drive means 94. 
The front 
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and rear sides of the wafer W, which is turned by rotating the 
rollers 80a, 

80b, 80c, is cleaned by a both side cleaning device 35, while the 
periphery of 

the wafer is pressed against a side surface of brush bristles of the 
cleaning 

means 90 so that the underside and end surfaces of the wafer W are 
cleaned . 
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